Objective: The purpose of this study was to cephalometrically compare the skeletal and dentoalveolar effects in the treatment of Class II malocclusion with Pendulum and Jones jig appliances, followed by fixed corrective orthodontics, and to compare such effects to a control group. Methods: The sample was divided into three groups. Group 1: 18 patients treated with Pendulum, Group 2: 25 patients treated with Jones jig, and Group 3: 19 young subjects with untreated Class II malocclusions and initial mean age of 12.88 years. The chi-square test was applied to assess severity and gender distribution. Groups 1 and 2 were compared to the control group by means of the one-way ANOVA and Tukey tests in order to differentiate treatment changes from those occurred by craniofacial growth. Results: There were no significant changes among the three groups with regard to the components of the maxilla and the mandible, maxillomandibular relationship, cephalometric and tegumental pattern. Buccal tipping of mandibular incisors was significantly greater in the experimental groups and increased mesial angulation of the maxillary second molars was found in the Jones jig group. In the experimental groups, dental relationship, overbite and overjet were corrected. Conclusion: It can be stated that the distalization achieved its purpose of correcting the Class II.
Intraoral distalizers differ in terms of insertion site, 4 mechanism of action and anchorage reinforcement. 15 The Jones jig appliance is inserted buccally and acts through a nickel titanium spring anchored in the second premolars. 14 The Pendulum appliance is palatally positioned, anchored in the first and second premolars and its force is dissipated through TMA springs. 12 The intraoral distalization performed with fixed intraoral devices is only the first phase of a treatment that will be finalized with fixed corrective mechanics. There are few studies in the literature that scientifically assess the results of both phases of treatment; 3, 6, 7, 20 most studies only assess the results of distalization. 9, 10, 12, 15, 16, 17, 21 Therefore, it is essential to perform a study assessing and comparing the results of corrective orthodontic treatment initiated by intraoral maxillary molar distalization with different intraoral distalization appliances.
MAtEriAL And MEtHodS
Initially, the research project was evaluated and approved by the College of Dentistry -Bauru/ University of São Paulo (USP) Institutional Review Board .
Three groups with Class II malocclusion were compared: Group 1: comprised 18 patients (initial mean age of 13.92 years), 6 males and 12 females. A normal molar relationship was obtained from maxillary molar distalization performed with the Pendulum appliance and maintained by the nightly use of cervical headgear (KHG) associated with corrective fixed appliances.
The mean treatment time was 4.55 years (Table 1) . Group 2: comprised 25 patients (initial mean age of 12.09 years), 14 males and 11 females. Class II correction was achieved with the Jones jig appliance and maintained by the nightly use of medium-high headgear traction (helmet jeans), during corrective orthodontic treatment. The mean duration of orthodontic treatment was 4.09 years (Table 1) .
Group 3: comprised 19 young subjects with untreated Class II malocclusion (control group), 10 males and 9 females (initial mean age of 12.88 years) and followed up for a mean period of 3.71 years (Table 1) . This sample was selected from a group of young subjects that had been annually radiographed and accompanied by the Department of Orthodontics, School of Dentistry -Bauru/ University of São Paulo (USP). All patients had been referred for orthodontic treatment, however, some of them opted for late intervention and others had no interest in the treatment.
The cephalometric variables analyzed were based on the orthodontic literature 3, 6, 8, 11, 22 and aimed at promoting a comparative study, allowing discussion of the results obtained (Fig 1) .
At first, chi-square tests were used to assess severity and gender distribution (Tables 2 and 3 ). The three groups were assessed and cephalometrically compared in order to observe the effects of orthodontic treatment and to differentiate them in terms of the changes promoted by craniofacial growth and development (Fig 1) . Thus, one-way ANOVA and Tukey tests were used.
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Initially, the groups were compared in order to quantify any potential differences existing prior to orthodontic treatment. Out of the 43 variables analyzed, only 10 presented statistically significant differences, demonstrating that the sample had approximately 77% of initial cephalometric compatibility (Table 4) .
Changes during treatment as well as changes occurring during the growth and development period were obtained by means of establishing the difference between treated patients' initial and final mean values. Table 4 shows the results of one-way ANOVA and Tukey tests performed among the initial cephalometric measurements mean values of the three groups.
The components related to the maxilla, mandible, maxillomandibular relationship, vertical pattern and soft tissue did not present statistically significant differences (Table 5) .
Greater mesial movement of maxillary second molars was observed in the Jones jig group. Buccal tipping of mandibular incisors was greater in the Pendulum group than in the control group. Additionally, greater protrusion of these incisors was observed in the experimental groups (Fig 2) . The mandibular first molars showed similar mesial movement for all the three groups; however, greater extrusion was observed in the Jones jig group when compared to the Pendulum and control groups (Table 5 ).
There was a significant difference in molar relationship, with a significant change for the experimental groups, which resulted in correction of the Class II. Conversely, the initial malocclusion remained in the control group (Table 5) .
diScuSSion
There are few comparatives studies assessing the first (maxillary molars distalization) and the second phase of treatment (corrective orthodontic treatment). 3, 6, 7, 8 Thus, the aim of this study was to compare the changes at the end of the corrective orthodontic treatment, which was initialized by the distalization of the maxillary molars by two different intraoral distalization appliances. Additionally, it compared such changes to the control group.
Assessment of the characteristics related to the groups proved that there was compatibility in terms of initial age and treatment/observation times. On the other hand, the final age was statistically and Comparative cephalometric study of Class II malocclusion treatment with Pendulum and Jones jig appliances followed by fixed corrective orthodontics original article During the observation period, changes in the nasolabial angle were similar in the three groups. This finding demonstrates that the treatment protocol used does not interfere in the tegumental profile; therefore, the facial characteristics are maintained in the experimental groups. 8 When assessing the maxillary dentoalveolar component, it was observed that only the maxillary second molars showed significant changes, i.e., at treatment onset, the Jones jig group presented the second molars more distally angulated than the control group, and during treatment, this group also showed a greater mesial angulation in relation to the control group. This initial position can be explained by the difference in the mean initial age that, although not significant, was lower in the Jones jig than in the control group (Table 1) ; hence, the second molars were more below the occlusal plane, showing a more distal position.
Regarding the positioning of the mandibular incisors, a minor change was observed in the control group, while the Pendulum and Jones jig groups presented greater buccal tipping and protrusion of the mandibular incisors, certainly related to the use of Class II rubber bands and overjet correction, which occurred as a consequence of the compensation of the mandibular teeth (Fig 2) .
As for the vertical positioning of the mandibular molars, significant extrusion was greater in the Jones jig group than in the Pendulum and control groups. This change was related not only to the use of Class II rubber bands, but also to the end of eruption, since, at the beginning of treatment, the mandibular molars were more below the occlusal plan in comparison to the Pendulum group because patients were slightly younger and had greater potential for eruption. 13 The molar relationship at treatment onset showed a statistically significant difference between the Pendulum and control groups, confirming the trend of greater severity of the Pendulum group. As expected, during observation of the change in molar relationship in the course of treatment, the experimental groups presented significative Class II correction when compared to the control group in which malocclusion remained. Therefore, it appears that the treatment successfully decreased anteroposterior interarch discrepancy, which reveals the contribution of this therapy in the correction of the Class II molar relationship and accentuated overjet.
significantly different, representing a trend of an older age in group 1. However, most studies in the literature consider compatibility of initial age and treatment time, 2, 5 only, which is considered as sufficient to characterize a reliable sample compatibility. 7 Changes during treatment for the variables of both maxillary and mandibular components were similar among the three groups (Table 5) , and improvements in the maxillomandibular relationship were observed. However, this change was more significant in the experimental groups and it is justified by the treatment performed. Conversely, although this improvement was less significant in the control group, it was due to craniofacial growth. The results prove that intraoral distalization appliances do not interfere in craniofacial growth and development. 6, 19, 21 Assessment of the vertical skeletal variables in the initial stage, except for the lower anterior face height (LAFH), demonstrates that the measurements showed no statistically significant difference among groups. Changes happening as a result of treatment and growth were statistically similar for the three groups; however, they were numerically higher in the Jones jig group. The different changes for the Jones jig and control groups occurred due to the extrusion of first and second premolars during treatment, in other words, although not significant, extrusion of these teeth was slightly higher in the Jones jig group than in the control group (Table 5) .
Results demonstrate that the three groups showed clockwise mandibular rotation, which confirms the downward displacement of the mandible, as observed during the post-distalization stage of several studies. 3, 6, 7, 8, 10, 21 Assuming that this change occurred as a result of maxillary premolars and molars extrusion due to loss of anchorage and the distalization effect, it is thought that during corrective treatment, correction of extrusions will occur and the rotation will be reversed as a consequence. However, according to Taner-Sarisoy and Darendeliler, 23 most orthodontic mechanics, if not all, are extrusive and this extrusion increases the LAFH during treatment, keeping it increased during the retention period. Moreover, an increase in LAFH due to craniofacial growth and development is common. 18 Therefore, it can be stated that mandibular rotation is related to changes in the distalization phase, 3, 8, 21 the corrective orthodontic mechanics 23 and craniofacial growth and development.
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concLuSionS
Intraoral distalization appliances followed by fixed corrective orthodontics do not interfere in the cephalometric pattern and tegumental profile, as demonstrated by the results which are similar to the control group with regard to the components of both the maxilla and the mandible, maxillomandibular relationship, craniofacial and tegumental pattern. The mandibular incisors showed significant protrusion and buccal tipping in the experimental groups and the maxillary second molars showed more mesial angulation in the Jones jig group. Finally, correction of Class II malocclusion, overjet and overbite were observed in the Pendulum and Jones jig groups, and in the control group, the initial malocclusion remained at the end of the observation period.
The literature 3, 7, 8 proves that intraoral distalization appliances followed by fixed corrective orthodontics are effective in the correction of Class II and that there is stability of about 82% of the occlusal results achieved in the long-term.
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Overjet and overbite were similar in the three groups at treatment onset; however, there was a correction in the treated groups during treatment, which was not observed in the control group. This difference was expected since patients in the experimental groups were subjected to corrective treatment and individuals in the control group, in which malocclusion remained at the end of the observation period, the overjet and overbite also remained, i.e., the Class II malocclusion does not correct itself.
Despite the distinct insertion sites among the appliances assessed, i.e., palatal and buccal, no changes were related to this difference, since orthodontic treatment with fixed appliance acts with the purpose
